The unavailability of national mammography screening programs in most LMICs prompted the assessment of breast self-examination (BSE) and clinical breast examination (CBE) as alternative approaches. However, results from the studies of CBE in LMCs are mixed (9) (10) (11) (12) (13) . For example, a randomized clinical trial conducted in Shanghai, China showed that intensive instruction in BSE did not reduce breast cancer mortality (12) . Nevertheless, other studies have found increased detection of early-stage breast cancer (11) following CBE training of nurses and other healthcare workers. Moreover, CBE reduced by half the percentage of late-stage presentation for breast cancer (13) .
While prevention and early detection programs are cost effective for reducing cancer mortality in HIC (14) , translation of these interventions to LMICs is challenging. Established in 2002, Breast Health Global Initiative (BHGI) is an international health alliance that advocates resource-sensitive guidelines for screening, early detection, diagnosis and treatment of breast cancer in LMICs. According to BHGI, breast cancer screening in LMICs should be adopted within the local context and it should take available resources into account (15) . Currently, no nationwide breast cancer screening program is available in the Philippines. The Philippines Breast Cancer Control Program (BCCP) emphasizes the importance of annual CBE from healthcare professionals (e.g., nurses, public health physicians, midwives) and monthly BSE (6) . Educating the public about the signs and symptoms of cancer and adapting health care systems to facilitate prompt cancer diagnosis and early detection may be cost-effective and feasible cancer control strategies for treatable cancers (16) .
Limited research is devoted to awareness and early detection for breast cancer in low-resource settings (17) ; more research in this area is needed for LIMCs with specific contexts at national levels. Currently, there is a gap in the literature examining women's knowledge and attitudes about breast cancer and their screening practices in the Philippines. The objectives of this cross-sectional intervention were to: 1) examine women's knowledge, perceptions, and practices of breast cancer screening with an academic-community partnership that provided breast health education and screening program in the Philippines, 2) explore participants' intention for obtaining future breast cancer screening after the education program, and 3) identify associations between demographic variables and breast cancer screening practices (i.e., CBE and mammography).
Materials and Methods

Study setting & breast health education program
The study was conducted under the auspices of Eastern Michigan University Heath Asian Americans Project (HAAP) International Breast Health Initiative (IBHI). Launched in 2012, HAAP's IBHI has deployed and implemented a breast cancer awareness and screening program in China (2012-present) and recently expanded to the Philippines in 2017. The IBHI-Philippines program curriculum consisted of a comprehensive breast cancer education and screening program delivered in community settings (e.g., community center, church, schools, etc.) by trained short-term medical mission (STMM) volunteers. Prior to their medical mission trips, all STMM volunteers (who are of Filipino descent and are bilingual) attended an all-day training with presentations on breast health education and breast cancer vital statistics and a hands-on session wherein experienced women's health clinicians instructed STMM volunteers on how to administer CBE and teach BSE.
During the project period (Jan. 2017-Mar. 2017), a total of 32 STMM health care providers (18 nurses, 8 physicians, 2 medical assistants, and 4 medical technology staff) from Michigan were trained and deployed as breast health ambassadors. They delivered breast health education and provide CBE in three Philippine regions: Calasciao (urban area in Pangasinan, Region 1), Tacloban City (urban area in Samar, Region 8), and Sogood (rural area in Southern Leyte, Region 8). The population for each of three areas and participation ratio of study sample can be found in Table 1 .
The breast cancer education and screening program was sponsored and advertised with the assistance from local governments as well as community organization. The program was held in a barangay in collaboration with the Office of the Mayor/Vice Mayor. The staff in local city government and community partners used various channels used various channels (i.e., radio, newspapers, flyers) to publicize the breast cancer program events and recruited volunteers to staff at these events. The volunteers received training prior to the events by STMM members on site. During the program, each participant received breast health education and was offered a clinical breast exam by STMM trained providers and provided with breast health educational materials. The STMM providers worked with local clinicians (e.g., physicians, surgeons, etc.) to ensure that the required follow-up screening and procedures (e.g., diagnostics, treatment, etc.) were provided and referred women who were found to have breast abnormalities to local hospitals. As results of STMM's program, three women were diagnosed of breast cancer with appropriate diagnostic tests and follow-treatment.
Study participants & data collection
The inclusion criteria for study participants were women over 20 years of age, not diagnosed with breast cancer, and willing to participate in the current study. It is recommended that breast cancer awareness and early detection that can be performed by women starting in their 20's (18).
The study protocol was reviewed and approved by Eastern Michigan University Review Board. Informed consent was obtained from study participants before enrollment. The participants were informed about the voluntary nature of their participation and that they could discontinue at any time. After explaining the study, participants were invited to self-complete study questionnaires. For participants who needed additional assistance (e.g., illiterate, elderly, etc.), trained volunteers were available. The questionnaire took an average of 15-20 minutes for participants to complete.
Data collection tool
Participants completed the study tool, Knowledge, Attitudes, and Practice of Breast Cancer Screening Questionnaire validated and used in previous studies (19, 20) . The questionnaire included four sections: 1) socio-demographic information (age, insurance, education levels, income) and personal and familial history of cancer; 2) reproductive factors (age at menarche and menopause, hormone replacement use, breast surgery and/or biopsy); 3) knowledge about breast cancer screening modalities; and 4) practices of BSE, CBE, and mammography, and intention to be screened for breast cancer. The tool also included openended questions about reasons why the participants did not plan to obtain CBE, mammography, and/or perform monthly BSE.
Statistical Analysis
Data were entered and analyzed with The Statistical Package for the Social Sciences (SPSS) version 24 statistics software (IBM Corp.; Armonk, NY, USA). Descriptive statistics were computed for univariate analyses. Chi-square tests were used to examine relationships between demographic variables (age, insurance status, education, and income) and breast cancer screening practices. A multivariable logistic regression model was performed with screening behaviors (i.e., clinical breast exam and mammography) as the outcome. Stepwise variable selection strategy identified demographic variables independently associated with screening behaviors. The Hosmer-Lemeshow test determined fit of the final multivariable logistic model. All statistical tests used two-sided with the level of significance set at 0.05.
Results
Participants Characteristics
A total of 1043 women attended the STMM-hosted breast awareness and screening program, 979 met the age eligibility (i.e., 64 women were under age 20) and 944 women completed the self-administered surveys (response rate of 96%). The mean age was 47.1 (SD=14.3) years (ranging from 20-84 years). Participant education levels varied widely; 40% had completed high school while 30% had completed college or postgraduate education. Among those who reported their annual income, 57% reported their annual income was 50,000 Philippine Pesos or less (equal to $979 U.S. dollars). Only 14% reported a top annual income of 100,000 Philippine Pesos (USD 1,958) or more. More than half the participants did not provide their annual income (N=549). This may have been due to feeling uncomfortable about providing this information. The majority (69%) of participants reported not having health insurance ( Table 1 ). The population for the three areas of Participants' reproductive history and family history of breast cancer is detailed in Table 1 . The mean age at menarche was 13.6 years (SD=2.0, ranges from 9 to Eur J Breast Health 2018 33); more than 50% had their first menstruation by 13 years of age or younger. The mean age at menopause was 48.5 years (SD=5.0; ranges from 28-59). For family history of cancer, 148 participants reported they had one or more family members diagnosed with cancer and 89 participants reported that they had a family member diagnosed with breast cancer. Table 2 documents participants' knowledge and practice of BSE, CBE, and mammography. The majority of participants (51%) had heard of BSE; however, comparatively less reported knowledge of CBE (33%) or mammograms (29%). While 60% (N=356) of the participants reported that they knew BSEs needed to be performed monthly, only 25% (N=231) actually performed BSE monthly. For CBE, over 80% of participants never received this service. Of those who received CBE (15%, N=136), 36% reported their CBE was done more than three years ago.
Knowledge and practices of breast cancer screening
Regarding mammograms, only a small percentage of participants (8%) reported ever having had one. Similar to CBE, women who reported having had a mammogram generally received it more than three years ago, and it was generally done for diagnostic rather than screening purposes. In other words, participants solicited these services only when they noticed symptoms (e.g., lumps/mass, pain, etc.).
Intention for obtaining future breast cancer screening
Results in Tables 3 and 4 show that participants reported high levels of intention to obtain breast cancer screening (for CBE, mammogra- phy and/or BSE) after STMM breast health education. For participants aged 40 years and older, more than two-thirds planned to obtain CBE and mammography. For those who did not plan to proceed, financial concern was cited as the top reason. Some participants did not feel it was necessary to proceed with CBE or mammography in the absence of symptoms (Table 3 ). For participants under 40 years of age, more than 85% reported planning to obtain CBE and perform BSE (Table 4) .
Multivariate Analyses: Demographic variables and breast cancer screening
The results from Chi-square tests showed significant differences among four demographic variables and mammography uptake; having insurance, being older, and having a higher income and education were all associated with ever having had a mammogram (Table 5 ). Based on the statistically significant results (p<0.05) from Chi-square tests, these four demographic variables were included as independent variables for multivariate analyses with the outcome variable of mammography uptake using logistic regression. For the mammography uptake, the model with insurance, education level, income level, and age as predictors fit the data (Hosmer-Lemshow χ2 (8)=10.78, p=0.21) and accounted for 38% of the variability in receipt of mammograms. Results from the application of the logistic regression model showed that education was the only significant predictor after taking the relationships of the four demographic variables into account. Filipino women with a college or higher education were about seven times (OR=7.25, 95% CI=1.37-38.23) more likely than women with less education to ever having had a mammogram while the other three demographic variables, i.e., insurance coverage, age, and income levels were no longer associated with mammography uptake.
For CBE uptake, the results from Chi-square showed two demographic variables (i.e., insurance status and education levels) are statistically associated with ever having had a CBE. In terms of education, 68% of Filipino women with a college or higher education reported having CBE while only 23% of the respondents with high school or lower education reported having CBE done. A similar trend was observed in the comparison between women with insurance and those without (Table 6 ). These two demographic variables were entered into the logistic regression model and this model fit the data (Hosmer-Lemshow χ2 (2)=0.21, p=0.94), thus accounting for 20% of the variability in receiving a CBE. The results from logistic regression indicated that the odds of reporting having had a CBE were almost six times higher (OR=5.89, 95% CI 3.56-9.74) for women who had a college or higher education relative to women with a lower education. For women who had insurance, the odds of having had a CBE were nearly two times higher (OR=1.77, 95% CI 1.08-2.89) compared to women who did not have insurance.
Discussion and Conclusion
Philippines has one of the highest breast cancer mortality rates in both Asia and world-wide (2, 21, 22) . Although the Philippine government developed a national Breast Cancer Control Program (BCCP) in 1998, the implementation has been suboptimal. Indeed, heightened incidence and poor survival rates are believed to be underpinned by inadequate breast cancer detection resources and low health literacy among the general population (23) . The Philippines can place itself in a prime position to reduce the disease burden related to breast cancer by investing and implementing cost-effective programs for cancer control and early detection, such as a population-based screening program.
The absence of a population-based screening program is a notable treatment barrier as the accurate and timely diagnoses of breast cancer primarily depends on the "opportunist approach." Given the challenges associated with low-resource settings, it has been suggested that improving breast cancer awareness and utilization of CBE is a practical alternative for early detection and cancer control (15) . While the effectiveness of BSE remains mixed (12, 24) , it still warrants further consideration as breast health awareness can still be important to a country with non-existent population screening practices (e.g., Philippines).
In an attempt to address this health disparity, the goal of this study was to examine Filipino women's knowledge of and perceptions toward breast cancer screening and their intention for obtaining future breast cancer screening following receipt of breast health education from short-term medical mission (STMM) providers through academiccommunity partnership. The breast health content was informed by current breast cancer statistics and recommendations from the Philippines Cancer Society and tailored to meet the local Filipino women's needs. In addition, participants were provided with opportunities for engaging in BSE demonstrations using silicone breast models and were allowed time for questions and answers. Our findings are similar to results from other studies on breast awareness programs in LMICs and show the benefit of community-based intervention improved knowledge and attitudes among women from rural Ghana (25) and Malaysia (26) . In addition, training and involving local health workers reinforces the sustainability of future education and screening program and strengthened the linkage for medical assistance and referrals (27) .
Initially, more than half of the Filipino women participants were not aware of BSE, CBE, and mammography. Not surprisingly, the practice of BSE, CBE, and mammography among these participants were comparatively lower than rates found in other parts of Asia such as China (28), Hong Kong (29), Malaysia (30), Singapore (31), Taiwan (32) , and Turkey (33) . Notably, less than 20% of this study's participants has ever had a CBE, and an even lower percentage of women (<10%) reported having completed a mammography in the past. At baseline, despite the fact that more than 60% of the participants were aware of BSE, only one-third were aware that this was recommended as a monthly check-up. Moreover, 60% of the participants had never performed a BSE. After the STMM education programs, it is noted that the majority of participants reported plans to obtain subsequent breast cancer screening.
Participants highlighted financial concerns as a major barrier to obtaining more expensive screening procedures, such as mammograms. Participants also reported a number of negative psychological impacts associated with screening procedures (e.g., fear and pain) and myths about screening (e.g., feeling OK therefore screening is not needed). For younger participants (i.e. 40 years and younger), the study results suggested that additional instructions can strengthen their confidence to perform BSE. In line with these findings, participants' level of education was a significant factor to breast cancer screening uptake in both mammogram and CBE (above and beyond other demographic variables). This suggests that general educational attainment may promote health equity and that more intensive interventions may be required for individuals with lower education levels.
Although our findings suggest a possible correlation between knowledge of available breast screening methods and actual screening behaviors, it should be noted that the majority of literature on this topic indicates only a weak or negligible relationship. For instance, Dey's review on the status of breast cancer screening/practices in low-and middle-income countries revealed that knowledge regarding breast cancer screening does not have a strong relationship with actual screening behaviors (34) . However, as we note above, there may be a number of intervening factors (e.g., negative psychological impact associated with screening behaviors) which may weaken the relationship between the two variables. Moreover, a review article on breast cancer in Iran (35) highlighted that healthcare providers were often not at the top of a participants' list in terms of their importance as source of information; examining the possible moderating role of the "importance" of the information's source on the relationship between knowledge of screening practices and actual screening behaviors may be a possible avenue of future research.
As the Department of Health in the Philippines continues to place emphasis on CBE and BSE as a part of the BCCP components, efforts to raise breast cancer awareness may follow the programmatic strategies in the current study. For example, the public-private collaboration model implemented in the current study may be useful and can potentially extend to training health professionals in primary care for delivering similar community-based education sessions and integrating breast cancer screening into existing women's health services.
Training front-line health professionals in CBE as a screening method for breast cancer and appropriate referral linkages has the potential to increase detection of breast cancer at an early stage in LMCs like the Philippines.
To our knowledge, the current study is the first to document women's knowledge and practices of breast cancer screening in the Philippines. In addition, this study is the first to implement short-term medical mission (STMM) breast health and screening programs in both urban and rural areas of the Philippines. Taken together, our findings provide insight on how STMM healthcare providers may best work with local communities to improve breast cancer awareness and screening practices.
Limitations of this study include a sample drawn from only three cities/provinces in the Philippines. Consequently, the results cannot be generalized to other settings. Relatedly, the inherent bias in our study's sampling method (e.g., convenience sampling) means that our participants are unlikely to represent the population being studied. Furthermore, our study did not differentiate if participants sought out mammography due to an existing complaint (e.g., pain, mass, etc.) or for screening purpose. This is an important distinction to make as a population-based screening program is predicated on routine screenings, regardless of the presence of symptoms. In addition, our findings cannot determine any causal inference about the relationship between the educational program and actual screening behaviors due to its non-experimental study design. Future research should implement a pre-and post-intervention design to evaluate the effectiveness of the program. Lastly, the collected data were based on self-report and not verifiable medical records. Self-reports are often susceptible to inaccurate perceptions of one's attitudes, feelings, or behaviors (36) which may raise questions about its reliability and validity.
Despite these limitations, our study provides information that may be useful for both researchers and policy makers involved in public health programs. Increasing breast cancer awareness and promoting screening behaviors, by designing and implementing effective educational programs, may reduce the economic and societal burden of breast cancer among women in the Philippines and other countries in low-resource settings.
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